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SUMMARY .

Concern over the potential for excess lung and pleura abnormalities
among residents of St. Lawrence and Jefferson Counties motivated a case
history study of radiographic chest abnormalities and exposure to asbestiform
minerals in the area. The portion of the investigation reported here is
intended to identify potential environmental sources of asbestiform minerals;
environmental samplina efforts were concentrated within the
Gouverneur-Balmat-Edwards Mining District. Asbestiform minerals which were of
most congeﬁn were tremolite, anthophylite and actinolite. Chrysotile
asbestiform materials may be associated with talc minerals, Sut are nct
frequently or extensively found. Talc materials often contain varying amounts

of the above-noted asbestos minerals, but are most likely not in a fibrous

form. Included was an assessment of soils, water, tailing wéstes and ambient

" outdoor air. This limited study did not indicate a wide distribution of

asbestiform fibers in the envircnment in the GouverneurHBa]mat-EQwards area.
This investiocaticn was desioned as the first phase of a large study. Ef
the first phase of the investigation had-de%onstrated the occurrence of
asbestiform fibers in the epvironment in the Gouverneur-Balmat-Edwarcds area, a
second phase would have been implemented to progressively evaluate areas
farther from the mining district in a northeasterly direction from Gcuverneur
to Massena, the northeasterly orientation selected on the basis of predominant
wind direction during the spring, summer and fall seasons and because any
extensive past mioration of asbestos materials would be windborne. Because

the results of the initial reconnaissance did not indicate a wide distribution
of asbestiform fibers, the second phase of- the investication was not carried

out.
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INVESTIGATION OF ENVIRONMENTAL UCCURRENCE OF
ASBESTIFORM FIBERS IN

ST. LAWRENCE COUNTY

INTRODUCTION

G RN

Because the surficial geology of the southwestern portion of St.

Lawrence County is associated with calsilicate bedrock, which could contribute

~ to distribution of asbestiform minerals in the environment, the investigation

walv vl g

was designed; to determine whether asbestiform fibers are widely distributed in
%

envﬁronmeﬁta1 media. The release of such fibers from the surficial geological

“ structures may be related to natural weathering processes, disturbance
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+* environmental sources

“ incidental to mining or road construction activities and agricultural

“activities when soils contain asbestiform minerals.

Environmental samples analyzed for asbestiform minerals are important

only from a qualitative standpoint in that they provide a means of "tracking"

distribution of these minerals. Interpretation of the quantitative amounts

‘ found for a given sample type may best represent a relative index since trace

amounts of asbestos minerals may be found naturally distributed due to the
occurrence of serpentine and amphibole rocks particularly in mountainous
regions. In summary, this reconnaissance study was intended to establish a
"fenchmark" (if any) of environmental asbestiform sources within the primary
mining district of southwestern St. Lawrence County and to profile similar

within a corridor defined between Governeur and Massena,

New York. This stuﬁ}?provides the environmental evaluation to support a

" paralle) case history study of radiographic chest abnormalities and exposure

to asbestiform minerals in the Gouverneur—-Balmat-Edwards area.
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+ OBJECTIVES

The investigation was limited to St. Lawrence County and contiguous

“areas and was designed to:

1. Determine potential industrial, commercial and natural

f sources of asbestos minerals in the environment.
; 2. Investigate potential non-occupational exposure to ashestos
>
£ fibers.
_; 3 Measure the geographic) extent of asbestos or
; asbestos-related minerals in the environment which may be
%
sl associated with potential human exposure.
gj’
g
3 PROGRAM PLAN
%g This investigation was designed to be conducted in two phases to meet the
4
%fstudy objectives. Phase I and II differed in terms of geographical areas' to
M :} -
“ibe covered and the number and types of environmental samples to be collected -
<)
‘Fand analyzed.
%PHASE iz
EI Phase I evaluated the Gouverneur-Edwards—-Balmat Mining District which is
5
» known to be associated both geologically and industrially with asbestos-
;
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..The purpose of this phase was to determine if the Gouverneur—-Edwards-Balmat

5.7

:\Hining District was a potential source of environmental asbestos minerals and
?ﬁhich due to.the almost continuous mining and minera) processing activities
:;;ince 1880 may have contributed to a redistribution of asbestos-related minerals
.;to a broader regional area within St. lLawrence County. Several locations are
iéﬁhown in the Appendix A - Map No. 7.

=
g
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“SPHASE 11:

3% The purpose of this phase was to evaluate a portion of St. Lawrence County
é% utside the.;1n1ng district area of Phase I in a manner similar to that adopted
%%n the initial phase. Based upon the results of Phase I, it was concluded that
g%hase 11 would not be implemented.

-%TANDARDIZATIOH OF COLLECTION METHODS AND TYPES OF ENVIRONMENTAL SAMPLES

éﬁ A variety of types of environmental samples were collected and analyzed to
E; aluate the presence of ashbestiform fibers. There are no standardized

o

HE

zprocedures for such analyses; a description of the media sampled and the
% : .
Zanalytical procedures is presented herein. The examination and qualitative

—~1
:.
¥

!ana1yses are intended to establish the presence or absence of asbestiform

‘materials within the study area.

R 4 ‘IL&

iSOIL SAMPLES

various types of soil samp]es were collected to represent tailing wastes

“and the natural or man-made redistribution of such materials over a larger

{HWET a}.’\ﬁ( At

v‘\

geograph1cal area. Surface soil samples were collected within tailing waste
1hisposa1 areas and roads and residential driveways apparently consisting of
., _

%t3111ng waste disposal ;mter1a1s These samples were obtained by scooping
Eéampies directly into a scintillation container. ‘Approximate1y one cubic inch

Ix

i of material was taken.

oo B S RNE TR

e



&
#

L+

..4_. .
Comparative soil samples in cultivated and uncultivated areas were

M

collected both-in zones that overlay calsilicate bedrock and zones that did

not. The relationship of samples to bedrock structure was noted. Samples were

PRI ul na L, e SRR Tk G LA R A ¥ ANIC i

%4 collected by removal of a core of soil to a depth of four inches from the
=% surface. Any vegetation present was removed after soil adhering to the root
sone was shaken out and included as part of the sample. The soil mass was

placed in a plastic quart container.

VEGETATION. SAMPLES

Rt L (U3 TR R

Uegetationl]eaf samples were intended to represent airborne dust materials

depoéited by wind action and air movement caused by vehicular traffic during the

BT

current growing season and to demonstrate the potential of asbestiform materials

ki ol

from primary sources to become airborne for redistribution. Vegetation samples

o1

were visually dusted broad leaf plant specimens collected adjacent to (1) an

active tailing waste disposal area, (2) road or residential driveways using

ot s LS

]

tajling waste materials, (3) sites representing active farmland, and (4) sités‘

op
e
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not closely associated with the preceding conditions. Whole leaf specimens were

collected, rolled and placed in a five-inch screw-top test tube.
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AMBIENT AIR SAMPLES
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Ambient air samples were collected under dry weather conditions. A

¥ battery-operated peréona1 monitor (DuPont Model T-4000/Standard 37 mm Mj111pore
% Cartridge) was operated within the survey vehicle with the membrane filter
sampling head mounted_outside and next to the rear window (on the passenger

b _
side). The air quality thus produced represented airborne dust induced by

e

R

~

vehicular traffic. One such sample was collected within the Gouverneur-

)
a1 7
A

“F
Vadead fa 1!

Edwards-Balmat district and comparison sample was collected outside the study

T

avrea.
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"PRODUCT SAMPLES

Product samples were intended to represent end uses of talc and limestone
;iminera]s which are distributed to the public or available to other industries
-f?for manufacturing consumer products such as paints, abrasives and ceramics.
ﬁéLimestone materials are graded into powder and granular sizes for agricultural
-.or grading use. Chip limestone may be purchased for use as a landscape
material. These limestone materials are commonly found in the marketplace. Raw
talc materiats were difficult to obtain and were not requested from the
compﬁny(s}jgy

| Limeétone product samples were obtained from commercially available bags
(50 1bs.) for each grade or by sampling from broken bags at the point of sale.

1y one cubic inch and was placed in a
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NATER AND STREAM SEDTMENT SAMPLES

=1, 'f

water samples collected from free-flowing streams, pond or lake water

W e

represent the potential for release of asbestiform minerals from waste tailing

areas. Samples were collected upstream and downstream of the tailing waste

. e [ L
O I R {'.,’{:_,-{v y

“ areas. Similarly, a sample was collected from a lake suspected of receiving
;;water containing such waste. Water samples were collected in one liter plastic
.conta1ners and preserved with mercuric chloride to reduce bio1oqica1 growth. At
;each stream sample location, a stream sediment specimen was also collected and
Eiplaced in a scintillation bottle. Approximately one cubic inch of sample was

co]]ected from the top one inch layer of stream bed.
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éDISCUSSIDN OF RESULTS OF ENVIRONMENTAL SAMPLE ANALYSIS"

A summary-of information describing all samples collected, the methods used

(T

for analysis, and the results of the analyses are shown in Tables 1-7. In some

,..
e

cases more than one method of sample preparation and/or microscopical analysis

o7 A

L

b lu\.ﬁg TR A &8 B v

was performed. The primary objective in ana]ysis was to determine qualitatively

the presence or absence of asbestiform materials and to assess the sample

(PR e 4

mater1a1 as a potential source of environmental asbestos.

it ..«J"l’
it

sl B
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Maps 1nd1cat1ng the geographical distribution for each type of sample
o]lected Jn the Gouverneur-Edwards—-Balmat study area are provided in the

Append1x of this report.

TQILING WASTE SAMPLES

Tailing Waste Samples (Table 1, Samples C-1, D-1, E-1, F-1, G-1) which were
“collected June 12 and 13, 1984 were analyzed for asbestos by polarized-light
m1croscopy with dispersion staining (PLM-DS). Subsamples were mounted in 1.605

refract1ve index 1iquid and examined at 63 x magnification. Mineral fragments

c WA s e (¢ A S R s e

2in random fields which were directly under points of a Whipple disk were counted

l\ et i

as fibrous (aspect ratio >3 with parallel sides) or non- fibrous until at least

a !2\’,_‘ ...-
(S

400 mineral points were counted. Refractive indices (> or < 1.605) were
#J
“idetermined for all but the smallest fibers by dispersion-staining colors or by

57

tBecke 1ine movement. Fibers with refractive indices >1.605 were considered

Jtremolite whereas fibers with refractive indices < 1.605 were considered

g $-201

;anthophyllite.

Tailing Waste Samples (Table 1) and rock samples (Also Table 1 and denoted
Y _ )
%by the prefix “S") were ground with a mortar and pestle and then separated into

coarse and fine fractions with a 100-mesh sieve. Similar comminution methods

have been used by Germine and Puffer (1981) in a study of asbestos—bearing rocks

e
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in New Jersey and by Puffer et al (1980) in studying asbestos distribution in

Maryland and Pennsylvania. Siegrist and Wylie (1980) also analyzed milled or
ground asbestos in their characterization of asbestos particle shapes. Analysis
of the fine fraction allowed examination of the portion most likely to become
airborne and also allowed maintenance of_optima] optical conditions with the
1ight microscope. Subsamples were mounted on microscope slides and points were
counted. In light of the current controversy about the applicability of the
term "asbesto;" to certain amphibole types, an‘addﬁtiona] category, "“acicular,"”
was gdded pézﬁeen the categories "fiber" and “"non-fiber." Acicular was defined
as egceed%ng an aspect ratio of three but having nonparallel sides and/or having
ends which were neither flat nor frayed. Two samples with an abundance of

fibers/acicular fragments were analyzed further by scanning electron microscopy

and energy-dispersive x-ray spectroscopy.

e



TABLE 1. ST. LAWRENCE COUNTY STUDY

RESULTS OF ENVIRONMENTAL SAHPLE COLLECTION AND ANALYSIS

SAMPLE COLLECTION PERIOD: JUKE 12, 13, 1984

IDENTIFICATION CODE SAHPLE LOCATION
SAMPLE TYPE LAB NO. MAP NO. 1 DESCRIPTION

HETHODS AND RESULTS
OF MICROSCOPICAL EXAMINATION

Tajling Waste
Samples C-1 8 Roadside material on Fuller-
ville-Balmat Rd, approxi-
mately 1 1/2 miles east of
Baimat where turnpike creek
crosses road.

D-1 . ) Roadside material on Sylvia
a7 Lake Rd, directly across from
g road leading to main mill of
St. Joe Zinc.

E-1 10 Tailings, abandoned mine area
near Talcyille Road

P n Tailings, area that was Mud
Pond off Sylvia Lake Road

G-1+ 12 Tailings, main tailings area,
across 812 east of GTC Hill

]

\ -— I
\ 5 -

Contained one fiber (<1.605) o
0.25% by volume. Method: PLM

Fibers were not detected"

Hethod: PLM-DS

Contained one fiber (<1.605)
or 0.25% by volume.
Hethod: PLK-DS

Fibers were not detected
Hethod: PLH-DS

1st Subsample: 37 fibers (9.2%
were counted. Most had a re-
fractive index <1.605.

Hethod: PLM-DS

2nd Subsample: Large number of
fibers with aspect ratios >10.
Confirmed to be anthophyllite !
electron diffraction patterns.
No talc diffraction patterns
were obtained from these fiber:
Method: TEM

3rd Subsample: Al11 fibers
analyzed by energy-dispersive
x-ray analysis yielded only Mg
and Si; peaks consistent with
anthophyllite composition.
Method: Mounted on carbon planc
and examined by SEH

+Subsequently re-analyzed after grinding with no effect on aspect ratio of fibers.

Results of Analyses: Fibrous - 10.0%
Non-Fibrous Acicular - 13.5%
Non-Fibrous =~ 76.5%



TABLE 1. ST. LAWRENCE COUNTY STUDY (Continuation)
RESULTS OF ENVIRONMENTAL SAHPLE COLLECTION AND ANALYSIS
SAMPLE COLLECTION PERIOD: JUNE 12, 13, 1984

(G

IDENTIFICATION CODE SAMPLE LOCATION METHODS AND RESULTS
SAMPLE TYPE  LAB NO. HAP NO. 1 DESCRIPTION OF MICROSCOPICAL EXAHMINATION*

Fibrous Acjcular Nonfibro

Tailing Waste .

"~ Samples S84-1 1 Tailing sample from abandoned 0.32 3.2% 96.5%
mine half mile north of Natural
Bridge along Indian River

sg4-2 . 2 Roadside rock sample near GTC - 32.0% 36.5% 31.5%
(Rte 3 & east Lake Bonaparte
Road) fragments from blasting

YW,

S84-3 3 Split of sample SB4-2** 36.5% 44 5% 19.0%

S84—4 4 Bottom of Edward tailing 0.0 1.3% 98.7%
pond surface-lower :
elevation
S84-5 5 Ant hill sand .-from cover on
tailings pond at Edwards
(upper elevation) 0.3% 1.2% - 98.5%
S84-6 b Scrapping from vein in white - =

boulder that had been placed to
block Quarry Road-southwest
Governeur ' 0.0% 0.3% f 9g9.7%

S84-1 1 Pile of marble chips outside
- crushing mi1ll southwest corner
of governeur (powdered material
in void of chips) 0.0% 0.5% 939.5%

\ = 3

4

*gxcept as noted, all samples analyzed by PLM-DS.
Jrimarily wollastinite ore, analyzed by PLM-DS, SEM-EDS; TEM-CBED.
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Fibers were not detected in samples D-1 and F-1. Samples C-1 and E-1 contained

one fiber (<1.605) or 0.25% by volume. Thirty-seven fibers (9.2%) were counted

in sample G-1. Most of these had refractive indices < 1.605.

A second subsample from G-1 was mounted on a transmission electron
microscope (TEM) grid and analyzed by TEM. A large number of fibers were seen
and had aspect ratios >> 10. Electron diffraction patterns revealed these to be
anthophy]]itgf which is consistent with the refractive indices seen earlier. No

talec diffrp?{ion patterns were obtained from these fibers.

A third subsample from G-1 was mounted on a carbon planchet for scanning
electron microscopical examination. Representative electron micrographs of the
sample were taken as a matter of record. A1l of the fibers analyzed by
energy-dispersive x-ray spectroscopy (EDXRS) yielded only magnesium and silicon

peaks, consistent with anthophyllite composition.

.

Samples S84-2 and 3 were difficult to analyze because of the abundance of
fiber-1ike fragments. One analyst counted 25% as fibers and 10% as acicular
whereas the other analyst reversed the ratio as 10% and 32%. The refractive
index of most fibers was 1.63 which meant that these were not anthophyllite
(amphibole) or talc. Theﬁe were later identified as wollastonite. Scanning

electron micrographs confirmed that differentiating fibrous and acicular

fragments in these samples was difficult. X-ray spectra collected from these

two samples revealed_large calcium and silicon components consistent with

Y

wollastonite.
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Throughout the Gouverneur-Balmat-Edwards Mining District, white granular

sand and gravel-like materials have been used as roadside bedding, parking lot
and driveway surfacing. Materials similar in appearance may be found at various
mine tailing waste disposal areas in Edwards (abandoned), Talcville (abandoned),
Natural Bridge (Lewis County-abandoned), Fowler (Mud Pond), Gouverneur
(abandoned crushing mill), and at the currently active mining operation at
Balmat. The results of analyses for samples selected from these areas (Table 1)
show that fiprous asbestos minerals were not abundant in deposits of formerly
mined area;%ﬁ;
l Tailing waste from an actively mined area at Balmat (east of the GTC mill
on Route 812) represented by sample G-1 indicated the presence of fibrous
anthophyllite. Similarly, fibrous and acicular materials were found to be more

extensively present for samples S84-2 and S84-3, associated with the currently

active wollastonite mining operation near Lake Bonaparte.

ROCK SAMPLES

Samples AB-1, AB-2 and AB-3 identified 1in Table 2 were examined by
stereobinocular microscope. only AB-3, a large rock of loose, platy make-up,
had numerous fibrous protrusions. Analysis by PLM-DS revealed these to be
vegetative fibers, probably lichen or moss. Mineral non-fibrous tremolite and
talc minerals were also present in sample AB-3 which was collected within the

active tailings area of the GTC mining operation at Balmat.

" -.'_l.‘\-



TABLE 2
ST. LAWRENCE COUNTY STUDY

(5]

RESULTS OF ENVIRONMENTAL SAMPLE COLLECTION AND ANALYSES
SAMPLE COLLECTION PERIOD: JUNE 12, 13, 1984

- IDENTIFICATION CODE SAMPLE LOCATION HETHODS AND RESULTS
SAMPLE TYPE LAB RO. HAP NO. 2 DESCRIPTIOCN OF HICROSCOPICAL EXAMINATION
Rock Samples AB-1 1 St. Joe Roadside, Fibers were not observed. Tremolii

Behind Building present. Method: Stereo Binocular
Examination
AB-2 2 Roadside Fullerville/ Fibers were not observed
H Balmat Road HMethod: Stereo Binocular Microscopi
' Examination
AB-3 3 Within GTC tailings Tremolite/Talc present.
area, Route 812 Numerous fibrous protrusions, loose

platy consistency

Method: Stereo Binocular Microscopi
Examination. Found to be vegetativ
fibers (lichen or moss)

_] 2_

s T
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]
1STREAM WATER AND SEDIMENT SAMPLES

To determine if asbestos or talc minerals have or were being discharged to
adjacent streams, two downstream sediment samples were collected from Turnpike
Creek on the north side of Route 58 and upstream from that location at a
well-defined beaver dam located approximately 2000 feet from the tailing waste
area in Balmat. These samples, designated as A-1 and B-1 in Table 3, were dried
in an oven at SDOC and then analyzed by PLM-DS using a point counting method.
The two fibers (refraction index less than 1.605) counted in sample A-1]
representﬁjﬁf % of ;he minerals. Three fibers were counted in B-1, but these
weré jsotropic and therefore non-asbestos mineral.

water samples A, B and C were prepared for polarized-light microscopy by
centrifuging 50 ml of each and examining the residue in a Sedgewick-Rafter
counting cell at 63x magnification. Sample A contained little residue and
sample C contained some organic detritus but no minerals. Sample B had the most
residue, much of which was organic. A few platy minerals were seen but no
fibers were detected. These samples were not.suitable for analysis by TEQ

because preservative was not added at the time of collection. .

pekaEl
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TABLE 3

ST. LAWRENCE COUNTY STUDY
RESULTS OF ENVIRONMENTAL SAMPLE COLLECTION AND ANALYSIS

SAMPLE COLLECTION PERIOD:

JUNE 12, 13,

1984

IDENTIFICATION CODE

SAHPLE LOCATION

"METHODS AND RESULTS

SAMPLE TYPE LAB NO. MAP NO. 3 DESCRIPTION OF MICROSCOPICAL EXAMINATION
Stream A-1 A-] Downstream from main tailings Two fibers counted (<1.605) 0.5}
Sediment area on Route 812 East of GTC of the minerals.
mill £1, in Turnpike Creek, on  HMethod: Dried in oven at 500cC.
the Northside of Route 58, PLK-DS using point-
approximately one mile from counting method
tailings.
B-T B-1 Downstream from main tailings Three fibers counted - reported
area on Route 812 East of GTC as isotropic and therefore
mill #1, in outlet from Beaver non-asbestos.
Pond, Eastside of railroad Method: Dried in oven at 500C.
tracks, approximately 2000 PLM-DS using point counting
feet from tailings. method
Water A Same Downstream from main tailings Contained 1ittle residue but no
mples as area on Route 812 East of GTC minerals
A-1 mill £, in Turnpike Creek, on Hethod: 50 m) centrifuged and e
the Horthside of Route 58, amined in a sedgewick-rafter
approximately 1 mile from counting cell at.63 x Mag. PLM-L
Berm Outlet.
B Same Downstream from main tailings Contained organic residue. A fe
as area on Route 812 East of GTC platy materials observed but nor
B-1 mill #1, in outlet from Beaver fibrous.
Pond, Eastside of railroad Method: 50 ml centrifuged and e
tracks, approximately 2000 ft. amined in a Sedgewick-Rafter
from Berm Outlet counting cell at 63 x mag. PLM-L
C C Upstream from main tailings Contained some organic detritus

area on Route 812 East of GTC
mill £, in Turnpike Creek,

on the Northside of Fuller-
ville-Balmat Rd. approxi-
mately 4000 feet from inlet
to tailings pond.

but no minerals.

Method: 50 ml centrifuged and e:
amined in a Sedgewick-Rafter
counting cell at 63 x mag. PLM-(

\

\l

PLM-DS -
TEM -
SEH -

1_;)-:'?

—

Po]arized_Light‘hicroscopy with Dispersion Staining
Transmission Electron Hicroscopy
Scanning Electron Microscopy

-14-,
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TABLE 3 {Continuation)

ST. LAWRENCE COUNTY STUDY

RESULTS OF ENVIRONMENTAL SAMPLE COLLECTION AND ANALYSIS
SAMPLE COLLECTION PERIOD: JULY 10, 12, 1984

SAMPLE TYPE

IDENTIFICATION CODE

SAMPLE LOCATION

METHODS AND RESULTS

LAB NO. MAP NO. 4 DESCRIPTION OF MICROSCOPICAL EXAHINATION*
Water W8401SL At culvert under 58 300 ft. Asbestos - not detected
Samples SE (Downstream) Detection 1imit 2.4 million fit
per liter (MFL)
‘Hethod: TEM with microbeam
diffraction
H84625L Turnkpike Creek under Route Chrysotile detected — 7.2 MFL
58 culvert 100 ft SE of rail- Amphibole Total - 9.6 MFL
road in Fowler (Downstream) Detection Timit - 2.4 HFL
Kethod: TEM with microbeam
diffraction
W843SL Downtown Fowler; culvert Chrysotile detected - 4.8 MFL
under old Route 58 (Down- Amphibole Total - 0.0 MFL
stream) ’ Detection Timit - 2.4 MFL
Hethod: TEM with microbeam
diffraction N
WB844SL Turnpike Creek under Fuller-  Asbestos - Not detected
ville road (Upstream) Detection 2.4 MFL
Method: TEM with microbeam
diffraction ;
WB45SL Sylvia Lake Northwest Shore Chrysotile - Not detected
Amphibole Total - 2.4 MFL
Detection limit - 2.4 MEL
Method: TEM with microbeam
diffraction
PLM-DS - Polarized Light Microscopy with Dispersion Staining
TEH - Transmission Electron Microscopy
SEH - Scanning Electron Microscopy
\
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Water samples collected from five sites within the study area were analyzed

for asbestos by transmission electron microscopy With microbeam diffraction.
The site descriptions are given in Table 3. Asbestos was not detected in the
laboratory blank sample or in samples W8401SL or W844sSL. A maximum fiber
concentration of 16.8 million fibers per liter (MFL) was found in a sample
(Sample WB402SL) of Turnpike Creek water directly downstream from the active
mine tailing waste area on Route 812 in Fowler. In comparison, asbestos
minerals were not identified in a Turnpike Creek sample (W844SL) collected
upstream from the disposal area. Two samples (W8401SL and W843SL) represent
water collected from a tributary of Turnpike Creek, but downstream of the active
mine area. The head water sampled of this tributary is Jocated due east of the
active mining area. One sample (W843SL) contained 4.8 MFL of chrysotile
asbestos fibers with the absence of amphibole minerals. Amphibole fiber types
could not be determined on the TEM, which lacked EDXRS. The relative abundance
of chrysotile may be attributed to a) 1ts presence in some rock strata in the
area, b) its ub1qu1tous use and/or c) its smaller aerodynamic diameter re]ﬁtive
to amph1bo]es. The small concentration of amphibole fibers near the active
tailings area may be attributable to water conditions at the time of sampling;
low flow in the streams probably maximized sedimentation. Collecting water
samples from these <treams under turbulent conditions would probably yield a
better cross section of mineral types in the watershed. Likewise, colietting a
sample from Sylvia Lake either before thermal strat1f1cat1on in the spring or
after thermal destratification in the autumn would be most 1ikely to yield

microparticles normally located on or near the bottom.

S
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SOIL SAMPLES

Because surface soils may be strongly associated wjth Jocal bedrock
formations, soil samples were collected throughout the study area. Samples
collected were prepared in a procedure similar to that used for rock specimens
outlined on page 10. The analysis of these samples (Table 4) showed an
absence of any asbestos minerals. Both %1brous and acicular morphological

forms present were related to vegetation.

.,

s,



TABLE 4

ST. LAWRENCE COUNTY

RESULTS OF ENVIRONMENTAL SAMPLE COLLECTION AND ANALYSIS

SAMPLE COLLECTION PERIOD: AUGUST 6, 7, 1983

IDENTIFICATION CODE

SAMPLE TYPE LAB NO. HMAP NO. 5

SAMPLE LOCATION METHODS AND RESULTS

DESCRIPTION OF HMICROSCOPICAL EXAMINATION
COMPOSITION BY VOLUME

Soil S84-9
Samples

$84718

S84-10

S84-19

S84-20
S84-11

584-21

\ $84-12

3.6

3.

3

d

Fibrous Acicular

North of Edwards on DEC Forest

Land access road two miles

north of Edwards High School

Trout Lake Road ' 2.2%+ 0.5%

Southwest of Edwards off Talc-
ville Road 100 yards off Route 58
before river

Southwest of Edwards off
Route 58 on Talcville Road
100 yards from intersection-
soil sample eastside Talc-
ville Road (Tree across road-

vegetative sample). 2.0%+ 1.3%

Fullerville to Harrisville

Road — 0.5 miles east of
Fullerville (represents
Fullerville Sands on dirt road.

Balmat/Fullerville Road 1.1
miles west of Fullerville
Church Northside

Intersection of Sylvia Lake
Road and Route 812 Southwest
side. 2.2%+ 1.5%

0ff Route 58, northside dirt

road due west of GTC plant,

two and three-quarter mile

west of Fowler intersection of

Routes 58 and 812. 4.0%

One-quarter mile on Chubb Lake
Road west from intersection of
Talcville. 2.2%+ 1.8%

~18-

Nonfibr

873

100.0

86.7

100.0

100.0

96.3

86.0

96.0



(Continuation Table 4)
L

S84-22 - 9

10

1.

o

Fibrous Acicular
Fairgrounds - Yillage of
Gouverneur next to high school 0.5%+ 0.5%
2.7 miles northeast of inter-
section of Route 11 and Settle-
ment Road on Hermon Road 1/4
mile westside 2.5%+ 0.0%+

+Vegetation fibers only.

\

AN

._-'I 9-

Nonfibr

99.€

8155
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4
VEGETATION SAMPLES

There are no established standard procedures for evaluating dust deposition
on various surfaces either indoors or outdoors. The presence of asbestiform
minerals on surfaces could only be interpreted qualitatively as an index of
distribution of the variety of asbestiform minerals within the study area.
While chrysotile fibers are commonly found in outdoor ambient air, the
possibility of identifying fibrous anthophyllite in tailing waste samples of the
active minjﬁg;operations at Balmat suggested that this mineral could be used as
an iﬁdex of dust distribution throughout the area. Leaf specimens from
vegetation throughout the study area were collected to represent depositional
surfaces, particularly roadside locations where dusting was evident due to
vehicular traffic. Other leaf samples were collected in more remote areas for
comparison purposes.

Vegetation samples, denoted by "V" in Table 5, were prepared for
examination in the laboratory by dessication under vacuum and subsequent 16w
temperature ashing. The residue was suspended in refractive index Tiquid :
(nd=].605) or subsamples were removed from dry residue by the method used for
soil samples. Subsamples obtained by both preparation procedures were examined
by the point-counting PLM-DS method recommended by the EPA for analysis of
asbestos in bulk samples.

Based upon these procedures, only vegetation fibers were observed; These
samples were difficult to analyze because of the large amounts of carbon and
partially ashed resing.

3

Due to the early recognition of the inadequacy of these procedures, leaf

samples designated 4.1 to 4.8 as in Table 5 were not examined.

—
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PRODUCT SAMPLES

Three product samples were analyzed for the presence of asbestos mingra]s.
Basins, Inc., a company in Balmat, produces various grades of Timestone products
primarily for agricultural purposes. Sample S84-8 was collected direct]y from a
bag of powdered limestone at an Agway store in DeKalb Junction. A second sample
of crushed aggregate reported to be taken from the Basins, Inc. limestone source
in Fowler, was collected from a driveway area on Sylvia Lake Road.

Both samples were examined by PLM-DS and no asbestiform minerals were
identified{%ﬁﬂthese products.

A third sample, NYTAL 200, a Governeur Talc Company product submitted by
USEPA to this department, showed the presence of non-fibrous and short fibered

tremolite with short and long fibered anthophyllite.



TABLE 5

5 ST. LAWRENCE COUNTY STUDY
RESULTS OF ENVIRONMENTAL SAMPLE COLLECTION AND ANALYSIS
- -SAMPLE COLLECTION PERIOD: AUGUST 6, 7, 1984
IDENTIFICATION CODE SAMPLE LOCATION METHODS AND RESULTS
SAMPLE TYPE LAB NO. MAP NO. 5 DESCRIPTION OF MICROSCOPICAL EXAMINATION
Fibrous Acicular Nonfibr
Hardwood 4.1 Edwards High School Grounds Not Examined Note:
Tree Not Designa
) i on Maps
Foliage Leaf 4:2 Talcville(V) Across from :
Samples - abandoned houses Not Examined
< 4.4 Balmat - abandoned School Not Examined
4.5 Fowler School Not Examined
4.6 Hailsboro Cemetary Not Examined
4.7 Gouverneur Fairgrounds Not Examined
jetation :
Samples YB4-3 1 Southwest of Edward off .
Route 58 on Talcville Road
100 yards from intersection ‘
sample westside Talcville Road. 10.0%+ 3.0% 87.0%
VB4 -4 2 Fullerville to Harrisville Road K
0.5 miles east of Fullerville
(represents Fullerville Sands)
on dirt road. 4,5%+ 1.0%+ 94 .5%
V84-6 3 Intersection of Sylvia Lake Road
and Route 812 southwest side. 22.5%+ 0.5%+ 77.0%
v84-12 4 On Smalls Flat Road one-quarter
mile west in intersection of
Smalls Road and Elm Grove Road. 1.0%+ 12.0%+ 87.0%

\
+gFgetation fibers only. ™

-22-



TABLE 6

ta

ST. LAWRENCE COUNTY STUDY
) RESULTS OF ENVIRONMENTAL SAHPLE COLLECTION AND ANALYSES
SAMPLE COLLECTION PERIOD: AUGUST 6, 7, 1985

: IDENTIFICATION CODE SAMPLE LOCATION METHODS AND RESULTS
SARPLE TYPE LAB NO. FIELD NO. DESCRIPTION OF MICROSCOPICAL EXAMINATION
Fibrous Acicular Nonfibrous

Product 5S84-8 S84-8 Basins Agr. white limestone

Sample (five) from bag at Agway in
DeKalb Junction - 0.0 0.0 - 100.0%
S84-16 jgﬁ.1 Sylvia Lake Road - Camp Driveway .
3 Limestone aggregate-Basins, Inc. 0.0 0.5% 99.5%
S84-24 S84-24 NYTALYT - GTC Product <1.605-13% 13:5% 69.0%

>11.605=8.5%

Undetermined 1.0%

++ Talc product submitted by USEPA (No. 671708)
Nonfibrous minerals are primarily tremolite with some quartz.
Short fibered minerals are tremolite and anthophyllite.
Long fibered minerals are primarily anthophyllite, with
\ approximately 5-10% exceeding an aspect ratio. of 10.
\ 3 -

—23-
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AMBIENT AIR SAMPLES

An ambient air sample was collected during the course of inspection of
various sites within the study area. The sample was collected by the method
previously described. The purpose of this sample was to establish average
baseline concentrations of airborne fibrous asbestos minerals within the study
area. It was recognized that the samp]e.cou1d be easily influenced by dusting
conditions created by the moving vehicle. A similar sample was collected for
comparison to represent a baseline of ambient air quality outside the Phase I
study areagﬁv

. The results of analysis of these samples are shown in Table 7. Analysis
were performed by both optical and transmission electron microscopy. The total
fiber concentration by either type of analysis was found to be measurably higher
for the study area than in outlying areas. Analysis by electron microscopy
indicated that both chrysotile and amphibole fibers were found with the former
being more prevalent. The higher mass concentration in MB4-1 was influenced by

.

a single amphibole fiber whose mass comprised 97% of the total asbestos mass.

3
1f deleted, the total mass would be less than 1.0 ng/m .

CONCLUSIONS:

This limited investigation did not indicate an extensive distribution of
fibrous asbestos minerals in the Gouverneur-Balmat-Edwards area. The asbestos
minerals, tremolite, actinolite and anthophyl]ife were absent in samples ofn
discontinued mine tailing waste disposal areas and materials used in roadside

bedding, residential _driveways and parking areas. ‘The materials found in these

-
A}

areas are of recent origin assumed to be taken from unidentified local mining

operations.

deags
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S1m11ar1y, soil sample analyses did not identify the presence of any

asbestos minerals. This finding suggests 1ittle concern for airborne asbestos
due to dusting during cultivation of agricultural soils. Vegetation leaf
samples examined for airborne particulates did not have inorganic mineral fibers
deposited on their surfaces. However, ana]ytica] difficulties with this novel
procedure 1imit its usefulness for drawing conclusions.

Two of three rock samples examined and collected in the Balmat area showed
tremolite and talc minerals to be present, but none contained fibers. One
sample co11ected from the tailing waste area close to the active mining site at
Balmat (east of the Gouverneur Talc Company Mill on Route 812) contained fibrous
anthophyllite. Fibrous and acicular materials were found to be more extensively
present in rock specimens associated with the currently active wollastonite
mining operation near Lake Bonaparte. The extent to which these and other
mining operations in the study area may contribute to a wider environmental or
geographical distribution of airborne fibrous minerals is uncertain but itlis
not believed to be extensive. - '

Sediment samples and water samples were collected from streams in the
proximity of active mining and tailing waste areas in Balmat. The
concentrations were not inconsistent with those found in other surface water
streams due to naturally occurring geological contributions.

Samples of limestone products produced by a local company (Basins, Inc.)
did not contain asbestos minerals. A sample of one product (Nytal 200)
submitted by the USEPA and reported to have been produced by the Gouverneur Talc

Company showed the presence of both non-fibrous and short fibered tremolite and

<hort and long fibered anthophyllite.

T
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One outdoor ambient air sample collected within the Gouverneur-Balmat-

Edwards area was compared to a sample collected in a similar manner, but remote
_ from the study area. Examination of these samples by transmission electron
microscopy indicated fiber concentrations measurably higher for the study area,
but not significantly higher than expectgd in outdoor ambient air on the basis

of published data from other areas.

“,



TABLE 7

ST. LAWRENCE COUNTY STUDY

RESULTS OF ENVIRONMENTAL SAMPLE COLLECTION AND ANALYSES
- SAMPLE COLLECTION PERIOD: JULY 10-12, 1984

IDENTIFICATION CODE SAMPLE LOCATION

METHODS AND RESULTS

SAMPLE TYPE LAB NO. FIELD KNO. DESCRIPTION OF MICROSCOPICAL EXAMINATION
Ambient MB84-1 HB4-1 Sample collected in transit  NIOSH Optical: 0.020 f/cc
AMr Yicinity Balmat to TEM: 0.116 f/cc, 17.7 ng/m3
Samples Talcvyille and Edwards, NY
HB4-2 K84-2 Sample collected in transit  NIOSH Optical: 0.020 f/cc

DeXalb Junction to Ogdens-
o burg to Pierrepont, NY
Fy (Outside Study Area)

.,

-27~

TEM: 0.064 f/cc, 0.78 ng/m3

L
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APPENDIX A

ENYIRONMENTAL SAMPLE LOCATICNS

MAP

BAP

HAP

—

TAILING WASTE

ROCK SPECIMENS

STREAM SEDIMENTS

WATER

SOILS

YEGETATION

OBSERVED MINE, MILL AND
QUARRY LOCATIONS

-28-
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3 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
g Office of Air Quality Planning and Standards
5 Research Triangle Park, North Carolina 27711

8 JUN 1958

Mr. Paul Vanderbilt

Director of Environmental
Affairs

R. T. Vanderbilt Company, Inc.

30 Winfield Street

Norwalk, Connecticut 06855

Dear Mr. Vanderbilt:

Thank you for your letter of May 12, 1988, regarding asbestos emissions
from talc processing plants, which was in response to an Environmental Protection
Agency request for information under Section 114 of the Clean Air Act.

This information will be most useful in assessing emissions from the
processing of various mineral substances containing contaminant asbestos fibers.
We appreciate the time you and your staff spent assembling and organizing the
information.

Should you have any questions regarding this project, please contact me at
(919) 541-5460.

Sincerely,

Zé;AAALu_ /¢¢rv4ef~*

Bruce Moore
Industrial Studies Branch
Emission Standards Division

cc: Mr. Allan M. Harvey, Director of Environmental Affairs
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n UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
g Office of Air Quality Planning and Standards
;; Research Triangle Park, North Carolina 27711
"4( PRO“"’(}
8 JUN 1988
Mr. Fred Fox

Environmental Director
Homestake Mining Company
Post Office Box 875

Lead, South Dakota 57754

Dear Mr. Fox:

Thank you for your Tletter of May 20, 1988, regarding asbestos emissions
from gold processing plants, which was in response to an Environmental Protection
Agency request for information under Section 114 of the Clean Air Act.

This information will be most useful in assessing emissions from the
processing of various mineral substances containing contaminant asbestos fibers.
We appreciate the time you and your staff spent assembling and organizing the
information.

Should you have any questions regarding this project, please contact me at
(919) 541-5460.

Sincerely,
Bruce Moore
Industrial Studies Branch

Emission Standards Division

cc:  Mr. Al Winters, President
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QTEC Sﬂlr%
> n - UNITED STATES ENVIHO.NMENTAL PROTECTION AGENCY
5 Office of Air Quality Planning and Standards
2 d; Research Triangle Park, North Carolina 27711
’4( PRO‘EO‘

. 8 JUN 1982

Mr. Ronald Bauer
Vice President
for Manufacturing
NYCO PMI Division
Post Office Box 368
Willsboro, New York 12996

Dear Mr. Bauer:

Thank you for your letter of May 10, 1988, regarding asbestos emissions
from garnet processing plants, which was in response to an Environmental
Protection Agency request for information under Section 114 of the Clean Air
Act.

This information will be most useful in assessing emissions from the
processing of various mineral substances containing contaminant asbestos fibers.
We appreciate the time you and your staff spent assembling and organizing the
information.

Should you have any questions regarding this project, please contact me at
(919) 541-5460.

Sincerely,

wa%/m—«-_f

Bruce Moore
Industrial Studies Branch
Emission Standards Division

cc: Mr. Jeffrey Kinblom, Production Manager
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N 3 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
5 Office of Air Quality Planning and Standards
{; Research Triangle Park, North Carolina 27711
Viae moﬂp&

8 JUN 158

Mr. Richard Zazenski
Vice President
Quality Assurance and

Product Safety
Cyprus Industrial Minerals Co.
Post Office Box 3299
Englewood, Colorado 80155

Dear Mr. Zazenski:

Thank you for your letter of May 18, 1988, regarding asbestos emissions
from talc processing plants, which was in response to an Environmental Protection
Agency request for information under Section 114 of the Clean Air Act.

This information will be most useful in assessing emissions from the
processing of various mineral substances containing contaminant asbestos fibers.
We appreciate the time you and your staff spent assembling and organizing the
information.

Should you have any questions regarding this project, please contact me at
(919) 541-5460.

Sincerely,

Bruce Moore
Industrial Studies Branch
Emission Standards Division

cc: Mr. Kenneth Barr, President
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R.T. Vanderbilt Company, Inc.

INDUSTRIAL MINERALS AND CHEMICALS

30 WINFIELD STREET, NORWALK, CONMNECTICUT 06855 » (203) B53-1400
CABLE: "BILTVAN", NORWALK, CONNECTICUT » TWX 710-468-2940

May 12, 1988

Mr. Jack R. Farmer

Dirvecter, ESED (MD-i3)

U. S. ENVIRONMENTAL PROTECTION AGENCY
Research Trianale Park, NC 27711
Dear Mr. Farmer:

Please find enclosed R. T. Vanderbilt Company, Inc.'s response to your
request for information concerning our talc mine in upstate New York.

Please note that this company considers all the enclosed information as
confidential and proprietary information.

Very truly yours,

R. T. YANDERBILT COMPANY, INC.

) Veibl——

Paul Vanderkilt, Director
Environmental Affairs

Y/ sk
enclosure

The recommendations ‘or use of our matenals are based upon tests believed to be reliable However we do rot guaraniee the results 1o be ablained
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Mr. Allan M. Harvey

Director of Environmental Affairs
Gouverneur Talc Company, Inc.

30 Winfield Street

Norwalk, CT 06855
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R.T. Vanderbilt Company, Inc.

INDUSTRIAL MINERAALS AND CHEMICALS

30 WINFIELD STREET, NORWALK, CONNECTICUT 06855 = (203) 853-1400
CABLE: "BILTVAN", NORWALK, CONNECTICUT « TWX 710-468-2940

June 1, 1988

Mr. Jack R. Farmer

Director, ESED (MD-13)

U. S. ENVIRONMENTAL PROTECTION AGENCY
Rasearcn Triangle Park, NC 27711

Dear Mv. Farmer:

I would like te add two peints to this company's response to your request
for information concerning our talc mine in upstate New York, which was mailed
to you on May 12, 1988.

1. Included with the response was a "Hardinge Circuit Flow Sheei", dated
2-18-7A. This fiow sheet shows three Hardinge mills, whereas there are now six
in operation, essentialiy duplicating the process displayed. Therve is alsc one

more dry ove silo in operation, for a total of seven.

2. In our answer to question E {2)(c), reference is made to transitionai
particies {taic-anthophyliite, predominantly talc). A recent particie count
taken of work area air samples at our New York mine and mili showed that the
bast estimate we can give for theze particies iz 0.0012% ci the total dust
taken in the sampie.

Again, please note that this company considers this information, and that
in the nrevious response, confidential. Please contact me if 1 can he of
assistance.

Very truiy yours,

Paul Vanderbiit, Director
Fnvivonmental Affairs

PV/sk

The recommendations for use of our materals are based upon tests believed to be reliable However we do not guarantee the resulls ‘o be obtained
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May 12, 1988

Mr. Jack R. Farmer

Director, ESED (MD-13)

U. S. ENVIRONMENTAL PROTECTION AGENCY
Research Triangle Park, NC 27711

Dear Mr. Farmer:

Please find enclosed R. T. Vanderbilt Company, Inc.'s response to your
request for information concerning our talc mine in upstate New York.

Please note that this company considers all the enclosed information as
confidential and proprietary information.

Very truly yours,

R. T. VANDERBILT COMPANY, INC.

p{;f’ _
v S Wwbl—

Paul Vanderbilt, Director
Environmental Affairs

PV/sk
enclosure
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R.T. Vanderbilt Company, Inc.

INDUSTRIAL MINERALS AND CHEMICALS

30 WINFIELD STREET, NOAWALK, CONNECTICUT 06855 » (203) 853-1400
CABLE: "BILTVAN", NORWALK, CONNECTICUT » TWX 710-468-2940

June 1, 1988

Mr. Jack R. Farmer

Director, ESED (MD-13)

U. S. ENVIRONMENTAL PROTECTION AGENCY
Research Triangle Park, NC 27711

Dear Mr. Farmer:

I would like to add two points to this company's response to your request

for information concerning our talc mine in upstate New York, which was mailed
to you on May 12, 1988.
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New York State Degartment of Environmental Conservation

317 Washington Street “
Watertown, New York 13601
315-785-2513 -_—r

Thomas C. Jorling
Commissioner

May 15, 1989

Mrs. Beth Oliver

Mail Drop 13

TUSEPA-OAQPS-ISB

Research Triangle Park, NC 27711

RE: GOUVERNEUR TALC - ST. LAWRENCE COUNTY

Dear Mr. Oliver:

Attached please find computer printouts of the data currently in
our emissions inventory concerning the Gouverneur Talc Company's
three locations in Region 6. You will find tack parameters such
as exit velocity, flow rate, temperature, stack height, etc.

Should you have any questions or comments concerning the
interpretations of this data, please feel free to contact me.

Sincerely,

1A Progser; PiE;
Regi¥onal Air Engineer
Region 6

DWP: kw
Attachments
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47,917 1.00 B &7 CLASSIFIER
3.294 1,00 BH AT FIN PROD SILD 3
13,724 1,00 B4 AT FIN FROD SILD 42
13,724 100 BH AT FIN PROD SILO #3
38,428 1,00 BH AT BAG STATION #1
15,214 1,00 BH AT BAG STATION #2
19,204 1,00 BH T BAB STATIOH #2
131,752 1,00 BH AT BAG STATICH #4
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2,500 1,00 BASHOUSE AT DRYER 0
S.444 1,00 BH AT HRRDINGE CIRCUIT 0%
2500 1,00 BH AT HDG RMILL #1 {*h
0,833 100 BH AT HDG MILL #3 %
272 1,00 BH AT CLASSIFIER i}
0.167 1,00 B4 AT FIN FROD SILO %1 (%
0,094 1,00 BH AT FIn FEOD CILD &2 0%
0.494 1,00 BH AT FIN FROD SILO #3 of
L9484 1,00 BH AT BAG STATIM # 0
0.5%72 1.00 B AT BAG STATION #2 i
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$.555 1.0 BH AT BULK RAIL LOAD YA
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5,977 1.00 BH AT HDB ML 42 £
26606 1,00 B AT CLASSIFICR 0
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273,699 1.00 ROAD EM. HINE 70 FILE {
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U766 LAO0 WIND EM. FRGM EEED FLLE 0
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fily & 740 e
L.0ka G.340 305

762 0,427 794

shatealts § 16,29 * 0,381 0,35 303
} #ChatswhaF & 1R, 59 00+ 0,457 0,518 118 2550 1,50 H

6,797 1.0
L3 100
2,123 1,060 BH AT FIR FROD SILO #2

dhatewbF 6 27,83 10,00 # 0,762 0,269
ChatswBhR 7 25,91 1000 2 O

B44330 *ChatewBhP B 28,90 10,00 # ¢

B44330 #ChatswBir 7 19,80 10,00 # 0,229 2,123 1.0 B4 AT FIN FROD SILO0 #2
£ 3 BAM3I0 4LhatsaBAPI0 7,62 10000 % 0.875 ¢ 5,949 1.00 B AT 885 STATICN #1
guthers Tali44Z30 B44E30 +ChatswefFil 8,23 10,00 # 0,337 0,305 297 2,573 100 BH AT BAS STATION =2

T
=
oLy 00 0

tai# Soutnern TalZ44530

30 #CnabswBOFIZ 19,80 10,00 ® 0,361 0.2 283 4,973 1.0 BH AT BAS STATION #3
844570 *ChatswbAPll 30,48 10,00 # 0,539 0,274 294 20,398 1,00 BH AT BAG STATION #4
3330 #ChatswbdF14 11,89 10000 # 0,432 0,381 294 L 700 1,00 BH AT BUtk RAIL LORD
E34530 #ChatswBAFIZ 16076 10400 * 0,157 0,333 B3¢ 2,123 1,00 BH AT Bule TRUCK LOAD i
B44530 +ChatewBAF O .00 17637.98 # 0,000 0,100 292 70.20Z 1.00 ROAD €1, MINE 10 FILE i
B#4030 *ChatswBAF ¢ 1LBL 14,08 # 0,000 0,100 293 0,035 1,00 EM, UNLOADING TRUCK TO FILOS

HT+ Souinern 244330 4lnatswdrf O 3.83 1,68 # 0,000 0,100 293 0,247 1,00 EM, LOAD OSE ®/FRONT Edg LOY,
bai® Southern Tal348330 BE43Z0 «ChatswidF ¢ 4,37 170.38 #15,240 0,100 293 0,196 1,00 KIND EM, FROM FEED PILE i

IFSFIFLANT NANE  LATITUDLOCKBITUIACITY  STTSTAHEIGHTAREA VDIAMETEVELGC [ TEMPEEM IS5 CNEASEUMDESCRIFTION GIVENLZ2IONS
1T* zoutnern Talldegll B44510 #ChatswBAF 0 6,25 5412 + 0.000 0.100 293 (.030 .00 EM. FROM CONVELDR3 AT CRUZON :

atnern Tall44730 BRATI0 #[hatswBAF 0 3,20 11,15 # 0,000 0,100 253 0.006 1.00 EM. FROM Cleiey(RS AT CRUSD
T* soothern Tal244330 B445I0 sChatseBOF 0 7,77 18,38 # 0,000 0,100 293 0.001 1,00 EM. FROM COHVEYCRS AT CRUS
Ri* Coprus WindsdZ207 "774000 #hest WVTF L 28,35 10000 # 0,330 0,239 294 24,933 1,00 CRUSHER BAGHOUSE AT MINE (0
AT Dypruz HinosdlZI05 TIH000 elest WVIR 2 26.BZ 10400 # (016 0,380 05 37,359 1,00 BASHCUSE AT DRYER 111
i WindsdlZI05 72000 west WTF I 27,47 10000 % 0,762 0,427 134 &6.4e! 1,00 BH AT HARDINGE CIRCUIT 0%

AT+ Cypry

AT+ Dyprus WindsdZ2305 724000 +dest WVTF 4 18,29 10,00 # 0,280 0,351 303 37.384 1.00 BH AT HOG MILL #1 gL 718,410
#i¥ Dvppus RingsdZ303 724000 west WTF S 16,55 10,00 # 0,457 0,513 311 12,961 1,00 B4 AT HIG MILL &2 0% 1246140
AT+ Cyprus WingsdliH0Z 724000 skest WVTF & 27,43 10.00 « 0,742 0,289 294 33230 .00 B AT CLASSIFIER % 3323040

Ri* Cvpros WindsdTZ300 724000 #Mest WWTF 7 25,91 10,00 % 0,207 0,097 294 2,392 1,00 [ AT FIN PROD SILO &1 0% 249,23

AT+ Cvorus Winds432300 724000 #West WVTP B 28,96 10,00 % 0,229 (0,335 29 10,3584 1.00 BH AT FIN FROD SILO #2 0% 43U
AT¥ Cyprus Wingsd43ZI00 724000 #hest WVTR 9 19,80 10,00 « 0,229 0,335 294 10,384 1.00 BH AT FIN FROD SILO 43 (% 1038,4%0
AT# Dyprus @indehlZI0T 724000 whest WVTFLD 7,62 10,00 # 0,635 0,323 294 Z5.077 1.00 BH AT BAG STATIN #1 04 507,850
AT+ Cvprus Wingsd22300 724000 edest WWTFIL B3 10.00 * 0,556 0,305 257 14,538 1,00 B AT BAS STATIMN #2 . 143,830
AT# Cvprus WMinds42Z300 723000 sdest WUTPIZ 15,50 10,00 # 0,381 0,300 283 14.538 1,00 B4 AT BAS STATION &3 M 1453830

JOACHO dHest WIFIZ 20048 000D % 0,339 0274 294 99,651 10U BH AT BAG STATION #4 hO99E9.11%
724000 shest WUTPIE 11,89 10,00 ¥ 0,432 0,351 294 8,708 1.440 BH AT BULK RAIL LUAD g Bl0.7s0
724000 wiest WIPLD 16,76 10,00 % 0182 0,335 294 10,384 1.00 BN AT BULK TRUCY LOAD 0% 1038.430
T24000 #dest WVTF 0 0.00 17637.93 # 0.000 0,100 293 343,234 L.00 ROAD EM. MINE TO FILE 0% J4323

THNY) sest WIF O 1LBL 1408 # 6,000 0,100 293 0171 1,00 BN, UWLOADING TRUCK TO FILCY
724000 *West WVIF 0 383 Lg8 # 0,000 0,100 293 1,207 1,00 BN, LOAD DRE W/FRONT END LOY
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723142 HEst WOTF 4 1835 10.00 + 0,360 0,351 303 &.052 1,00 B AT HOG MILL 51 0% I

TISIAZ et WVTE 5 16,59 10,00 % 0,457 0518 311 2017 100 BH AT HS il €3 biirey




#T+ Coarus dindsd360 2 thest WITP 6 27.43 10,00 # 0,762 0,269 288 5.3BC 1.00 Bd AT CLASSIFIER A
#£ Loprus 142 test WP 7 25,91 10,00 # 0,203 0,057 258 0,403 100 BH AT FIN PROD SlLO 81 i
#T# Cyprus I¥dsst WIP B 285 1000 ¢ 0.335 9% 1.4B1 1.00 BH AT FIN FROD SILO 2 5
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i+ Lyprus 2 thest WTPLD 7.62 10,00 # 0,833 0,320 794 4,707 1.0 BH AT BAg A #] U
#T+ Cyprus TIMAZ dest WTFL! B.25 1000 ¥ 0559 0.305 297 L3546 L.00 BHAT G STATION #2 (%
#T# Ciprus dindsdliBng 722147 #lest WTPLZ 15,30 10,00 # 0,381 0,300 283 2,354 1,00 BH AT BAG STATICN #3 B4
#41# Lyarus TZILAD #hest WITFLS 20,48 10000 ¥ 0559 0,274 293 14,140 100 B AT BAG STRTICH #4 U
#4874 Cyprus W1 TILAZ #Hest WYTFLG 10,67 1000 # 0,432 0,361 254 1345 L.00 BH AT BULK RAIL LOAD i
#:1# Lverus 7ZR1AZ waest WIPIS 16,76 10000 % 00152 0,335 29 {.681 1,00 BH AT BULK TRUCK LUAD 0
T+ Lyprus 23142 wiest WVTF 0 0,00 17857.98 0,000 0.100 292 135.998 1,00 RDAD EM. nlNz TO FILE U 13594, 794
*RI+ Lvprus 723142 thest WWTF 0 LBL 14,08 % 0,000 0,100 293 0,068 1,00 EM. UNLOGDING TRLCH 10 PILGY
#T# Cyprus TII182 wiest WWTF U 3,B3 168 # 0,000 0,190 393 0,478 1,00 EM. LOAD ORE W/PRONT END LOW

T+ Lyprus
#4T¢ Lyprus

#I# [vprus

TZ3H4E #est WAF O 4,57 170,38 #15,240 9,100 293 0.37% 1,00 WIND EM. FROM FEED PILE Ui
23142 Hest WVTF & 6,23 DJL.1Z # 0,000 0,100 283 0.037 1.00 M. FROM CONVEYDRS AT CRUZUR
TEA4Z West WIF 0 5,20 1L # 0,000 0,100 293 0,012 1.00 BN, FROM COMVEYDRS AT CRUSUA
123142 *West WIF 0 7,77 1B.35 # 0.000 0,100 293 0,020 1,00 EM, FROM CONVEYORS AT CRUSCY

#AT¥ Liprus



@ R.T. Vanderbilt Company, Inc.

INDUSTRIAL MINERALS AND CHEMICALS

D anao { +r( A0\

30 WINFIELD STREET, NORWALK, CONNECTICUT 06855 » (203) 853-1400
CABLE: "BILTWVAN", NORWALK, CONNECTICUT « TWX 710-468-2940

June 12, 1989

Ms. Beth Oliver

Industrial Studies Branch

Emissions Standards Division

Office of Air Quality Plannirg and Standards
U. S. Environmental Protection Agency
Research Triangle Park, NC 27711

Dear Ms. Oliver:

Further to your recent telephone conversation with STim Thompson of this
comnany, I enclose the following items:

1. Standard Method of Testing for Asbestos Containing Materials by
Polarized Light Microscopy (ASTM Committee D22.05).

2. Two analyses of our talc grades, dated August 14, 1985 and
February 13, 1987, by Ann G. Wylie.

3. "An Evaluation of Mineral Particles at Gouverneur Talc Company
1975 and 1982: A Comparison of Mineralogical Results between
NJOSH and Dunn Geoscience Corporation", report by Dunn Geoscience
Cerporation.

4. "Mineral Characterization of Vanderbilt Talc Specimens", report
by Arthur M. langer and Robert P. Nolan.

5. "The Regulatory and Mineralogical Definitions of Asbestos and
Their Tmpact on Amphibole Dust Analysis", article by John W.
Kelse and C. Sheldon Thompson, accepted for publication in the
Journal of the American Irdustrial Hygienists' Association.

Very truly yours,

R. T. VANDERBILT COMPANY, INC.

//] L 00 201/

/ Paul Vanderoilt
Vice President
Environmental Affairs
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Patent and Lepel Departaent P
*R. T, Vanderbile Co., Ine. E‘i‘-‘
33 Winficld Street ?
East Norwalk, Conn. 06555 :
Dear Mr., llarvey:
This letter is in response to your inquiry as to the appli -
cability of the asbestos hazardous ajir pollutant standaxd to taje
milling operations. ' ’
The proposed National Emission Standards for Hazardous Air
“ Pollutents (NESUAPS) defined asbestos mill as a facility engaged
in the conversion of asbestos ore into commercial ashestos., Sinece
it has been determined that talce milring does not fit this
dzfinition, tho achactac etandarda do not arply te this onarar,on,
2 awditic, w. has been decenminicd Lt Zhe asbestos 2toenduecds
du mot apply to any manufacturing processes that use commercial
or industrial tale as an ingredient (unless asbestos as defined
by 40 CFR 61.21, with the above exception, is used in the process).
Lt sheould be noted that 40 CFR 61, NESHAPS, will be amended
in order to propgerly clarify this situation.
«Sincerely,
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Mr. Charles Guck, Plant Lnﬂlneer =
Remington Arms, Inc. i
Peters Cartridge Division _ i _
Bridgcport, Counecticut 06602 ' o St

Dear lr. Guck:
: !

This letter is in response to your Junc 26, 1973, inguiry regard-
ing the applicability of the mational hazardous air poliutant scandards
for asbestos to your Bridgeport facility, which is engaged in _he '
manufacture of rim-fire and shot shells -for sporting ammuniiion, The
specific operation in question is the man. facture of bacc =iz . which
involves the following steps: 1) the mixing of asbestos ribers, wood
flour and paraffin wax in a steam-heated ribbon blender, 2) thy s
of these materials in a silo, and 3) the feeding of tnese materia
into a Colton tablet machine vhere the wads are formed into firal
You have described this operation. during telephocne converszations with
T, PaSantic o= T, Cro:der of TDA Racnd eon theen "iqr*l'-tzf:1~'v: <

o ——— e s . sl A s e -,

) e

w— TUeSTMOLC EpL..E—thar _the regula-ious as presencay we'tlon O Ceo 81 L2
(c)) include this operation in the list ¢’ manuiacturing operations
required to comply. ' ?

: - Tt should be pointed cut, howsver, that there is a passibllivy
% that the regulations may be amended in the near future end that opera-
\\ tions such as this may be covered by the revised regulaticn.

Ed Sincerely,

| :f’//
- . Dj -’1-'/*'-..1 '/’};'\1_.:,-\-\___

“

- - ,.. -
‘ Richard DM lson, Divaector

DLV]oLUﬂ of SLaLion;ry Soucee Eafcrcerment g
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E\.- -t
' voTN
M = s
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®@ Mill and

Packaging
Operation
// __________________
/ // ————————————————
I
[ 4
[ 1

=—To Highway 221

Sketch of Patterson Vermiculite
(Sampled 11-4-80)

A Meteorclogical Station
O Air Sampling Station

Figure 8. Map of the Patterson, Enoree, South Carolina,
facility showing the stationary air sampling locations.
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SECTION 5
SAMPLE HANDLING

All of the bulk samples were shipped air freight to MRI from the sampling
sites. The air samples were hand-carried and maintained in a horizontal,
sample-up position.

BULK SAMPLES

Most of the bulk samples were collected as increment. samples representing
a span of time. Composite samples were prepared for this analysis. To pre-
pare the composite samples, each increment sample was riffled to obtain a rep-
resentative fraction of the increment. Approximately equal weight fractions
of each of the increments were combined to make a composite sample. The com-
posite sample was then mixed and riffled to produce four equal samples. One of
the fourths was set aside and retained as a control. One of the fourths was
again riffled to produce two fractions, each one-eighth of the original sample.
These two fractions were combined with the other two fourths to result in the
composite division into 1/4, 3/8, and 3/8 of the original composite. The
"1/4" fraction was retained at MRI, one "3/8" fracton was sent to IITRI, and
the other "3/8" fraction was sent to ORF for analysis.

A list of the bulk samples and the increment weights used to prepare the
composites are given in Appendix D.

AIR SAMPTES

The air sample filters were retained in the filter cartridges during
transport to MRI. The top retainer portion of the cartridge was then removed
and a cutting template positioned over the filter to allow the filter to be
cut into three equal portions. The template held the filter around the cir-
cumference of the filter but did not contact the sampling portion of the fil-
ter. Each portion was then removed from the sampling cartridge and taped to
the bottom surface of a 49 x 9 mm Millipore® plastic petrie dish. A set of
one-third of each air sample filter was hand-carried to IITRI in Chicago,
I1linois, and to ORF in Mississauga, Ontario.
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TABLE 11. DENSITY-SEPARATED (AND HAND-PICKED) FRACTIONS PRODUCED

Wt % Wt % Wt % Wt %
% hand-picked tetrabromoethane 2.76 2.76
Sample fibers sinks - sinks floats
Libby Grace
Grade 1, 270-I 4.5 9.8 5.1 85.1
Grade 2, 276-1 4.5 12.2 5.6 82.2
Grade 3, 259-1 1.0 9.1 22.6 68.3
Grade 3, 259-1 duplicate - 8.7
Grade 4, 282-1 0.3 10.9 14.1 75.0
Grade 5, 264-1 = 17.2 11.4 71.4
Grade 5 (1l-day), 267-1 - 26.7 25.6 47.8
Head feed, 291-I = 55.8 6.1 38.1
Extractor, 294-1 1.0 10.5 27.3 62.2
Baghouse mill, 297-I - 2.7 17.6 79.8
Screen plant, 288-I = 3.5 25.3 ¥R
.C. Grace
Grade 4, 433-1 = 3.9 48.9 47.2
Grade 5, 427-1 - 10.9 4.6 84.4
Mill feed (+100 mesh), - 26:3 23.6 50.1
436-1
Grade 3, expanded, 439-1 - 0.2 0.4 99.4
Grade &4, expanded, 442-1 - ~ 0.4 ~ 0.4 99.2
.C. Patterson
Ungraded, 473-1 - 18.1 13.9 68.0

With the exception of Sample No.

" -samples.

267-1, all results are for composite
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TARLE 17. SIMMARY OF ELECTROM MICROSCOPY RESULTS FOR SAMPLE ENOREEL, SOUTH CAROLINA, CRACE, CRADE §

e e

- Fibers of all lengths Fibers greater than 5.0 ym ia leagth
Fiber concentratioca (10% fibers/g) Fiber conceatration !'I.ﬂ! tibera/g)
- acentration

Conceatraticn

equivalent to Katimated mass  No. of equivalent to  Lstimated mass  No. of
95% Coafidence 1 fiber conceatration fibers 951 Coanfidence 1 fiber coaceatratica fibern Fibe
Sample Hasn interval detected {ppa) couated Mean ioterval detected (ppm) counted  Lype
427-1 0.6 1.5 4 0.1 0.91 1 A
5.6 3.9-1.3 0.1 » 1.3 Q.1 9 T
i ] a [
417-0 7 8.1-15 1.27 n 1 1.6 0-6.4 1.27 12 1 A
2.6 0-6.4 1.27 <1 2 1.3 D-é.1 1.27 <1 1 [
' w27-1 (0)® 3.0 0-6.3 s [+ 0.5 2.7 1 A
0.07 0.07 1x10t 1 0.07 (] [
427-0 (l}b n 13-48 1.29 130 24 1.6 0-6.4 1.29 93 2 A
1.6 0-6.4 1.29 <1 2 < 1.3 . 1.2% - Q <
s 5.1 0-14 1.29 <1 4 < 1.3 - 1.19 = ] ™
23 11-36 1.29 & 8 < 1.3 - 1.29 = o uF
79 54=100 1.29 370 61 5.0 0-19 1.29 Jsa 1 Nan
160 100-180 1.29 00 109 12 0.8-22 1.29 w0 9 T
417-1, Exfoliated 3.3 4.1 7 0.5 2.4 1 A
8.5 0.5 17 1.5 0.3 3 T
‘ ] ] [
4270, Exfoliated 1.9 0.9=4.9 0.293 120 10 1.5 0-1.0 0,293 120 5 A
< 0.3 - 0.293 - Q <0.] - 0.293 - ] c
427-1 (0) b 3.2 1.3 . 12 1.3 4.9 5 A
Exfoliated k 0.3 0.3 T
- 0 ] c
: 427-0 (1) 2.4 0.4=4.3 0.299 9 L) 0.3 0-1.0 0.299 6 1 A
Exfoliated 0.9 0=2.9 0.299 <1 3 < 0.3 = 0.299 - o c
~— 1.2 5.4=9.0 0.299 7 % 0.3 0-1.0 0.299 1 1 uF
1.8 &, 7=11 0.299 3 16 0.9 0-1.9 9.299 14 ] Nan
13 15-11 0.299 kL] &1 1.5 0.3-1.6 0.299 12 3 T
l a A = amphibole; C = chrysoclie; T = total; UF = uaidentified mineral fiber; NAM = sonasbestos miceral; aod TH = tubular morpholegy, oot identifiable as
—_— chrysotile.
b The letter in tha pareatheses indicates that the couatiog procedure vas that normally used by the other laboratory as 264-1 (0) are the results obtaioed
by IITRI using the ORF procedure.
] Sample 436, Enoree, South Carolina, Grace, Head Feed, Composite
I IITRI Code No. 131, ORF No. 435
:] § Appendix references
Photographs E-10-12, XRD I-143-147
Electron microscope I-53-59, II-167-203

—~:] Macroscopically, the sample was observed to be quite varied in grain size,
I grain morphologies, and grain colors. Black to gold micaceous flakes up to
5 mm in diameter were major components. Dark to pale green glassy chunks up
. to 3 mm in diameter were present. Colorless to white irregular glassy frag-
I ments, some with obvious iron-staining, were as large as 15 mm. Milky white
B - to light green irregular chunks were also as large as 15 mm.

The composition of the sample determined by PLM analyses of the density-
I___‘ separated fractions is presented in Table 38. This sample was primarily non-
- micaceous contaminant minerals, with less than 50% vermiculite.

E,]
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TABLE 38. COMPOSITION

OF SAMPLE 436-1

Mineral phase

Estimated mass
concentration (%)

Fibrous mixed amphiboles
Anthophyllite-prismatic
Tremolite-actinolite
Sphene

Hornblende

Apatite

Magnetite, hematite
Rhodonite, pyrolucite

—
1
w

Calcite -
Quartz, feldspars 23-28
Talc -
Vermiculite 32-40

R W W - NP OY—H A
1
WU wWw e~ F~o W

Other minerals

Fibrous amphibole mineral phases were detected, mostly in the tetrabromo-
ethane sinks fraction, but were less than 1% of the total sample. Both antho-
phyllite and tremolite-actinolite fibrous amphibole phases were detected. In
addition, it is likely that fibrous hornblende was also incorporated within
the fiber bundles.

The three major amphibole types present, anthophyllite, tremolite-
actinolite, and hornblende, occurred predominantly as prisms. Fracture of
hornblende prisms to yield particles-classifiable as fibers is unlikely.
However, the prisms of anthophyllite and tremolite-actinolite were 0bv1ously
layereu and cleavable to particles definable as fibers.

Talc was again rather abundant and was also found as fracture fragments
that might be classified as fibers.

The milky green, rough textured, irregular mineral grains were isolated
from the TBS fraction and analyzed separately. Morphologies of the crushed
fragments produced in grinding ranged from irregular to elongated prisms.

Color and extinction characteristics (as observed on paralled-sided fragments)
were consistent with tremolite-actinolite, but refractive indices were slightly
lower than the indices of the glassy, obviously prismatic fragments of
tremolite-actinolite observed in the sample. X-ray diffraction studies of

this phase indicated this material was a sodium tremolite. A summary of the

EM results for this sample appears in Table 39.
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TABLE 19. SWMMARY OF ELECTROWN MICROSCOPY RESULTS FOR SAMPLE ENOREE, SOUTH CAROLIMA, WEAD FEED + 100 MESH

Fibers of sll lengths

Fibers greater than 5.0 in leageh
(io¥ {ibers/y)
cacentration oocestratioa

equivaleat to Estimated mans No. of equivaleat to  [Eatimated mass No. of
951 Confidence 1 fiber coscentratica fibers 951 Coafidence 1 fiber coaceatratica fibers Fibe
Sample Mean iaterval detected (ppa) couated Hesn interval detected (ppm) counted  type

iber coaceatratica

436-1 0.1 0.49 12 Q.
2.2 0.5-31.9 0.03 [ ¥ a.
-]

b
o
"

416-0 1 7.1-18 0.160 2 PO | |

0.160 16
0-0.8 0.160 <1 1

1]
.2 0.150 <1

o -
o -
-
o

b
.3 0.81 b
1 0.4 12 0.% 0.4

436-1, Exfoliated

O~E o O@m
Ael> O =

& A = aaphibole (SAED); C = chrysotile; and T = total.

Sample 439, Enoree, South Carolina, Grade 3, Commercially Exfoliated

IITRI Code No. 133, ORF No.
Appendix references
Electron microscope I-120-121

The sample was typical in appearance of expanded vermiculite used as
packing material or soil conditioning material. Individual particles were
obviously composed. of multiple, stacked vermiculite plates. Colors of the
stacks ranged from white to tan to brown to light green. Diameters of the
plates ranged from 1 to 5 mm. Lengths of the expanded stacked plates were
quite variable and ranged up to 15 mm. Non nonmicaceous mineral phases were
detected in the gross, stereomicroscopic inspection of the sample.

Density separations did not yield much higher density (greater than 2.76)

material. Table 40 lists the mineralogical composition of the sample deter-
mined by the polarized light microscopy analyses.

TABLE 40. COMPOSITION OF SAMPLE 439-I

) Estimated mass
Mineral phase concentration (%)

Fibrous mixed amphibole
Anthophyllite-prismatic
Tremolite-actinolite
Sphene

Augite

Apatite

Hornblende

Magnetite, hematite
Rhodonite, pyrolucite
Calcite

Quartz

Talc .
Vermiculite

Other minerals

1 I
WO N W R W b b b bl

’
co
O = A A A A AAAA
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habit. While fracture of the prismatic anthophyllite could yield fragments
classifiable as fibers, this fracture was not readily accomplished; irregular,
jagged fragments tended to be produced.

The prismatic to coarse fibrous mineral phases found in abundance in the
2.76 sink fraction were isolated and carefully examined. The particles were
found to be composed almost exclusively of talc and anthophyllite. Tremolite-
actinolite was only a trace constituent of this fraction. Grinding of the
particles resulted in ready fracture of both the talc and anthophyllite into
long, thin, parallel-sided fragments classifiable as fibers. Larger fragments
showed splintered ends suggestive of fiber bundles.

Unlike the Grace samples from South Carolina, the Patterson sample con-
tained predominantly rutile rather than sphene titanium phases. Some of the
rutile was found in elongated, thin crystal habits. A summary of the EM re-
sults for this sample appears in Table 44.

TABLE &&. SUMMARY OF ELECTROM MICROSCOPY RESULTS FOR SAMPLE ENOREE, SOUTH CAROLIMA PATTERSOM, UNGRADED
—— " TOP SN NOMRE, SOUTH CAROLINA, PATTERSON, UNGRADE

Fibers of all lengths Fibers greater tham 5.0 io length
Fibar coscentration _ Fiber coancentratioa mﬂ
Coacentration Coacentratica
equivaleat te Eatimated mass Mo. of equivalent to Estimated mass Mo. of
951 Confidence 1 fiber conceatratioa fibers 95% Coafidence 1 fibar coaceatration fibecs Fibeg
Sample Hesa interval detected (ppm) counted Mean interval detected (ppa) counted type
573-1 0.03 0.03 3.7 x 1074 1 A
0.8 ” 19 0.03 .01 1 T
0.03 1.4 2104 1 c
513-0 1.7 0.6-2.9 0.244 17 7 0.5 0-1.2 0.244 6 2 A
<0.3 - 0.244 = L] <0.] - 0.244 - 1] c
573-1, Exfoliated 0.5 1.0 3 o.2 1.4 1 A
1.7 0.2 b 21 0.5 0.2 1 T
0.2 5.3z 1072 1 o c
571-0, Exfoliated 1.1 0.1-2.0 0.26% 4 L] 0.3 0-0.9 0.265 4 1 A
< 0.3 - 0.265 - ] < 0.3 - 0.25% - ] c

4 A = amphibole (SAED); C = chrysotile; and T = total.

#

Air Sample, Phase Contract Results
The results of the examination of the air sample filters by phase con-
trast analysis are presented in Table 45.
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E TABLE 45. RESULTS OF THE PHASE CONTRAST ANALYSIS OF AIR SAMPLES

L COLLECTED AT THREE VERMICULITE SITES
e . - Sample Fibers/cc
Sample “vol. (2) - - ORF IITRI

Libby, Grace

S 106 Field blank - < 0.02 0.04
- 133 Field blank - 0.03 0.05
131 Front loader 303 _ 0.02 0.04
- 148 Pit haul driver 297 < 0.01 0.01
. . 138 Mine analyst 294 1.5 1.9
E 141 Bottom operator _ 276 1.2 0.4
- v 130 No. 2 operator ; 285 Jk 9.7
139 Dozer operator 270 0.02 0.2
) 101 Shuttle truck 385 0.1 0.2
1 104 Screening plant, DW 390 0.08 0.5
111 Screening plant, DW 368 0.1 O.QZ
-y 108 Trailer court 169 0.03 ND
. 136 No. 5 substation 111 0.03 0.02
(- South Carolina, Grace
¥ 312 Field blank® - < 0.02 0.04
e 346 Field blank® - < 0.02 0.02
. 340 Mill monitor 340 0.03 0.03
] 321 Mill lab technician 478 0.07 0.2
i 301 Dragline operator ' 240 < 0.01 ND
_ 347 No. 4 bagger 314 0.06 0.1
"] 330 No. 3 bagger 285 0.1 0.05
i 328 Mill (ENE) downwind 287 0.05 0.g4
335 . Mill (N) crosswind 80 0.04 ND
oo 307 Mine (N) crosswind 291 < 0.01 0.02
-TZ] 323 Mine (E) downwind 154 0.01 0.02
- 338 Mine (W) upwind - 264 0.03 0.01
; 310 Truck driver 257 < 0.01 0.3
% 300 Screening plant floor 354 0.06 0.14
South Carolina, Patterson .

] © 505 Field blank’ - <0.02 < 0.01
i 533 Field blank® : - < 0.02 0.02
Il_ 508 Payload operator 253 < 0.01 0.04
g%] 520 Plant foreman 252 0.01 0.3
i 542 Bagger/forklift ' 249 < .01 0.1
I 513 (NE) downwind 188 < 0.01 NDY
== 506 Control off-site 274 < 0.01 ND

] 515 (SE) crosswind 299 0.01 0.81
lﬁ. 528 (SW) upwind - ' 147 0.02 ND
:] a Values for blanks were calculated assuming a 100-liter sample.
I..] b ND: No fibers detected (100 grids).
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